N-ethyl-N-nitrosourea-induced teratogenesis of brain in the rat. A cellular and cytoarchitectural analysis of the neocortex.
N-Ethyl-N-nitrosourea (ENU) was administered intravenously to pregnant Wistar-albino rats on days 14--21 of gestation in order to study the teratological effects of the carcinogen on the developing brain. Offspring were killed 60 days postnatally, and the brains examined histologically by cresyl violet staining and Golgi-Cox preparations. Macroscopic examination of the brains revealed a graded pattern of microcephaly. Injection of ENU on day 14 of gestation gave the most severe effects and injection on day 21 the least effects. Microscopic examination of the neocortex revealed a graded reduction in the lateral and sagittal lengths, thickness, and the number of cells in a sample slab of the cortex. In the Golgi-Cox preparations the pyramidal neurons of cortical layers III and V, as well as neurons of other layers, were seen to have fewer secondary and tertiary dendrites, and the length of their dendrites appeared stunted. These characteristics also were graded in relation to the day of injection of ENU. Altered cytology and cytoarchitecture of the neocortex and possible underlying mechanisms are discussed.